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Abstract For the steel structures those are used in harsh sea environments, corrosion fatigue is a challenging
issue in connection with design life. In this research, in order to investigate the influence of cathodic
overprotection on the corrosion fatigue crack propagation behavior, corrosion fatigue crack propagation test under
the condition of -950mV vs SCE was conducted by using of high tensile TMCP steel plate and the
relationships between da/dN-AK were obtained. At this test, when AK is low, the crack propagation rates were
accelerated compared to those of seawater condition, however, when AK is high, the crack propagation rates
were lower than those of seawater condition. As the cause for the acceleration and deceleration of corrosion
fatigue crack propagation rates under the condition of cathodic overprotection, the role of hydrogen and
calcareous deposits are discussed.
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g AAs

passivity

immunity

g ,,_},.,14
pH

(33 1] vjFRAS, AR, BEes, S99 gt &
F(cl-o 355ppm)T A H9fpH HA=Z
[12]

[Fig. 1] Potential-pH diagram showing the experimental
conditions of immunity, general corrosion,
passivity, and pitting with chloride [12]
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[Fig. 2] Schematic diagrams of Thermo- Mechanical and
Conventional Process
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[ 11 24 TMCPZ] 71 42
[Table 1] Mechanical properties of TMCP steel plate used

Yield Stress Tensile Stress Elongation
(MPa) (MPa) (%)
390 496 29

[# 2] FA] TMCP7}+o] 3}5h4] AdH
[Table 2] Chemical composition of TMCP steel plate used

C Si Mn P S
0.14 0.20 1.14 0.016 0.004
HEE S3H
55  —
r—
@30 © !
i P

= 2 % O—1>8

120
610

0.1mm Saw Cut

X o

18

[3& 3] A CCT wz=Agd
[Fig. 3] CCT fatigue test specimen used
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[Fig. 4] Corrosion fatigue crack propagation test apparatus
under the cathodic over-protection condition
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[Fig. 5] FEM model for the calculation of J integral

[O8 6] && A=
[Fig. 6] Contour for J integral calculation

(& 3] AL CCTAIFAS] F4371% Fla .8)
[Table 3] Calculated boundary correlation factor F(a ,8 )
of CCT specimen

F(a/B) mean

a(a/W) con;our con;our con;our F/B)
0.125 1.0066 1.0063 1.0061 1.006
0.135 1.0092 1.0088 1.0086 1.009
0.145 1.0120 1.0114 1.0111 1.012
0.200 1.0269 1.0259 1.0252 1.026
0.300 1.0662 1.0648 1.0638 1.065
0.400 1.1170 1.1155 1.1142 1.116
0.500 1.1989 1.1971 1.1956 1.197
0.600 1.3075 1.3054 1.3035 1.305
0.700 1.4951 1.4923 1.4898 1.492
0.750 1.6350 1.6316 1.6285 1.632
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[Fig. 7] Corrosion fatigue crack propagation behaviour of
da/dn- AK under the condition of cathodic protection
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[Fig. 8] Corrosion fatigue crack propagation behaviour
of da/dn-AK under the condition of cathodic

overprotection
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